Potentiation of local field potentials in the anterior cingulate cortex evoked by the stimulation of the medial thalamic nuclei in rats.
The limbic thalamus and cingulate cortex are essential components in mediating the affective component of pain responses. In the present study, we examined the excitatory properties of medial thalamus (MT)-evoked field potentials in the anterior cingulated cortex (ACC). We also examined the effects of paired pulses and brief tetanic stimuli of the MT. The aim of this study was to determine whether nociceptive inputs to medial thalamic afferents cause plastic changes in the ACC. In alpha-chloralose (50 mg/kg, i.v.) anaesthetized rats, tungsten microelectrodes were used to stimulate the MT and to record field potentials in the ACC. The locations of MT were identified by searching and examining their responses to peripheral noxious stimuli. Early negative (about 4.7 ms latency) and late positive (about 11.7 ms) potentials could be evoked in the ACC by MT stimuli. The evoked field potentials were potentiated by prepulse stimulation. Maximal paired pulse facilitation (509+/-51%) was produced in 80-150 ms interpulse intervals. Evoked field potentials were also potentiated (28.8+/-6.3% and 29.6+/-5.9%, respectively) by low (10 Hz/10 s) and high (100 Hz/2s/2x) frequency tetanic stimulation of the MT, with a duration maintained for about 90 s and 120 min, respectively. The potentiation of MT-evoked ACC potentials provides a neural basis for synaptic plasticity, which may be essential for the establishment of pain-initiated conditioning behavior and affective responses to noxious stimuli.